INTRODUCTION
The recognition of conserved bacterial structures, so-called In this review, we summarize the structure, OCCWTence and actions ofMDP and other muropeptides on the immune system, their strong synergistic effect with other bacterial components as well as the receptors that may be responsi ble for their recognition and intracellular signa ling.
MUROPEPTIDES

Structure
While Gram-negative bacteria possess only a thin layer ofPGN (Escherichia coli I nm '), Granl -positive bacteria bear a multilayered PGN cell wall (about 20-40 nm'), which encases the cytoplasmic membrane. Figure I shows the typical structure of the PGN of a Gram-nega tive bacterium (e.g. E. coli). PGN consists of a glycan backbone with alternating units of N-acetylglucosamine (GlcNAc) and N-acerylmuramic acid (MurNAc). Figure 2 . To determine the receptor-dependence of the anorectic effect, the role of CD14, TLR2 or TLR4 has been inves tigated. MDP reduced food intake in wild-type mice of all respective genotypes, also in TLR4 deficient mice, The role of CD14 in :MDP-dependent cell activation is controversial. Several finding; argue in favor of CD14 as an :MDP receptor. Anrrectic effects of:MDP were abrogated in CD14-knockout mice. l OO In hlllllan monocytes, the cytokine release induced by the disaccharide-pentapeptide (GlcNAc-MurNAc-Ala-isoGln-meso-DAP-Ala-Ala) was enhanced by pre-incubation with sCD14, while anti CD14 mAb blocked these effects.141 :MDP was also shown to bind to mCD14, preventing the binding of sol uble PGN.142 In human gingival epithelial cells, CD14 and LBP, but not LBP alone, enhanced :MDP-stimulated activationl43 arguing for a role of CD14 as a possible MDP receptor. In line with human gingival fibroblasts expressing high CD14 levels, MDP-induced IL-8 release was inhibited by anti-CD14 mAb, while in hlllllan peri odontal ligament fibroblasts, expressing low CD14, this was not the case. These results indicate that other CD14-independent pathways must exist as well.l44 In line with this, MDP did not induce reporter gene expression in constitutively CD14 expressing CHO cellsl45 and in monocytic cell lines, cytokine induction by LPS/MDp75 or :MDP alone22 could not be inhibited by anti-CD14 mAb. Others have shown that monomeric:MDP does not bind to sCD14, while MDP or GlcNAc-:MDP immobi lized on agarose does.146 These investigators concluded that solid-bOlmd MDP is needed for CD 14 binding.
5-HT receptor
So far, these results point to a possible interaction of MDP with CD14. Since results of transfection experi ments are strongly affected by transfection efficacy and proper protein surface expression and the use of block ing antibodies is limited by the antibody blocking capac ity, all of which are not always sufficiently controlled, further experiments with cells from CD14 knockout mice could shed some more light on this subject. Again, the lack of exclusion of LPS contaminations as well as the use of different:MDP concentrations, ranging from 1 !1g!ml to 100 !1g/ml might be a reason for some of the controversy.
TLfu
Each lLR recognizes one or more specific PA:MPs. Ligand recognition initiates a signaling cascade, activat- In non-phagocytic cells, direct bacterial invasion into the cell or by a bacterial transfer apparatus is imaginable. Commercial preparations oflipoleichoic acid contai n O1dotoxi n that contributes to activation of mouse maaophages ill vil1Y). 
